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ABSTRACT 

During the 1996 Upper Cook Inlet, Alaska con~mercial salmon fishing season a test fishery was 
used to estimate the timing of the sockeye salmon Oncorhynchz~s nerkn run as it passed a transect 
along the southern boundary of the management area. The test fishery operated from 1 July to 29 
July and captured 2,481 sockeye salmon representing 1,723 CPUE points. Mean date of the run 
was 13 July, and the test fishery encompassed approximately 98.7% of the total run. 

KEY WORDS: Salmon, Oncorhynchtrs, Upper Cook Inlet, Alaska, test fishery, migratory 
behavior 



INTRODUCTION 

In 1979 the Alaska Department of Fish and Game (ADF&G) began a test fishing project near the 
southern boundary of the Upper Cook Inlet (UCI) salmon management area (Figurel). The 
objective of this project was to estimate the total run of sockeye salmon Oncorhynchtls nerkrr to 
UCI before salmon reached con~n~ercial harvest areas. Such information has helped ADF&G 
management biologists set con~mercial fishing times and areas to harvest sockeye salmon surplus to 
spawning needs. Test fishing results have been reported annually si~lce 1979 (Waltemyer 1983a, 
1 983b, 1 986a, 1 986b, Hilsinger and Waltemyer 1987, Hilsinger 1988, Tarbox and Waltemyer 
1989, Tarbox 1990, 1992, 1994, 1995, 1996). This report presents the results of the 1996 test 
fishing project. 

METHODS 

Test Fish ittg 

Sockeye salmon returning to Upper Cook Inlet were san~pled by fishing geographically fixed 
stations between Anchor Point and Red River Delta (Figure 1). Stations were numbered 
consecutively from east to west. Station locations were determined from LORAN C coordinates. 
A chartered test fishing vessel sampled stations 4 - 8 daily. To increase sampling power an 
additional station (6.5) was sampled every other day. 

Sampling started on 1 July and continued through 30 July. Thc chartered vessel, /;/V Corrinn hir)), 
fishcd 366 m (1,200 ft) of 2.1 cm (5 115 in) n~ultifilament gill net during test fishing. Drift gill net 
web had a filament size number of 53/S6F, was 45 meshes deep, and was constructed of doublc 
knot Super Crystal shade number 1. 

All salmon captured were identified to species. All sockeye salmon were measured for length 
(mid-eye to fork-of-tail in mm). The number of each species caught at each station was expressed 
as a catch per unit of effort (CPUE) statistic: 

I00 fnl x 60 nlin x number of fish 
CPUE, = , 

fnl of gear x MFT 

where: CPUE, = CPUE for station s, and 
MFT = mean fishing time. 



Mean fishing time was calculated as: 

where: A = time net deployment started, 
B = time net h l ly  deployed, 
C = time net retrieval started, and 
D = time net fully retrieved. 

Once deployed at a station, gill nets were fished 30 min before retrieval started. 

Daily CPUE (CPUE,) was calculated as: 

n 
CPUE, = C CPUE, 

s= 1 

The following physical and chemical n~easuren~ents were taken at the start of each set: air 
temperature, water temperature (at 1 111 below the surface), wind velocity and direction, tide stage, 
water depth, and water clarity. Air and water temperatures were measured using a YSI 
salinity/temperatitre meter. Unfortunately, the salinity meter nlalf~~nctioncd during the project. 
Wind speed was measured in knots and direction was recorded as 0 (no wind), 1 (north), 2 
(northeast), 3 (east), 4 (southeast), 5 (south), G (southwest), 7 (west), or 8 (northwest). Tide stage 
was classed as flood, ebb or slack by observing the nlovement of the vessel while drifting with the 
gill net. Water depth was measured in f111 using a Simrad echo sounder, and water clarity was 
measured in nl itsing a 17.5 cm secchi disk. 

Catcliability, the fraction of the availablc population takcn by a defined itnit of fishing effort, was 
estimated as: 



where: q, = estimated catchability on day d, 
r, = adjusted cumulative total return on day d, and 
c, = cumulative CPUE on day d. 

Passage rate, the expansion factor used to convert CPUE into estimated numbers of salnlon passing 
the test fishing transect, was calculated as: 

PR = llq, = passage rate ( 5 )  

Since the test fishery did not encompass the entire sockeye salmon run, the total CPUE for the test 
fishery was estimated after the season using the following relationship: 

where: CPUE, = total estimated CPUE for the season, 
CPUE, = cumulative CPUE through final day, f, of test fishing, 

H, = total commercial harvest for the scason 
N(,,z, = total con~n~ercial catch through final day of test lishery (f+2), and 

2 = number of days it took salmon to travel from test fishery to comnwrcial 
harvest arcas. 

Estimates of CPUE, and CPUE, values were used to estimate daily and cumulative proportions of 
CPUE,, based on a non-linear model: 

where: y,, = cumulative proportion of CPUE or return on day d, 
a and b = cocfficients of model, 

d = day of observation. 



To calculate mean date of return, the following fornlula was used: 

M =  'ah 

where: M = mean date of return. 

RESULTS AND DISCUSSION 

A total of 2,48 1 sockeye salmon, 1 19 pink salmon 0. gorbttscha, 49 1 chum salmon 0. keta, 758 
coho salmon 0. kisrrfch, and 3 chinook salmon 0. !shnnty!scha, were captured during the 1996 test 
fishery (Table 1, Appendices A-D). Daily sockeye salmon catches ranged from 7 to 290 fish (Table 

1)- 

Sockeye salmon daily CPUE values ranged from 5.6 on 21 July to 183 on 15 July. Cumulative 
total CPUE for the duration of the project was 1,723 (Table 1). Using post season com~nercial 
harvest figures, test fishing spanned approximately 98.7% of the total run. Therefore, total CPUE 
for the test fishery would have been 1,746 if test fishing had continued throughout the duration of 
the run. 

Sockeye salmon catches along the transect lvere similar to the distribution of CPUE values (Tables 
2 and 3). 

Examination of daily and cumulative proportions (estimated post season) of the sockeye salmon 
run to UCI suggested that 5.6% of the run had passed the transect prior to the start of test fishing on 
1 July and that the run was 97.1% completed at project termination (Appendix E; Figure 2). The 
Inean date of the run was 13 July which was two days early relative to the historic average (Table 

4). 

The total sockeye salmon run to UCI in 1996 was estimated to be 5.6 million fish of which 3.89 
million were harvested in the commercial fishery (Table 5). Estimated passage rate for the season 
was 3,207 sockeye salmon per CPUE index point. 

Watcr tenlperaturcs measurcd along thc transect were relatively warm (10-1 l o  C) early in July, 
coolcd to 8-9OC in mid July, and thcn warmcd to a high of 12.0°C toward to the end of July 
(Appendix F). Air temperatures fluctuated between 10°C and 16°C during the project (Appcndis 
1'). Wind velocities wcre generally low to moderate. I-Iowevcr, winds of 20 knots or greater wcre 
rccorded on nine days (Appcndix F). Wind direction was variable. 



During the commercial salmon fishing season five estimates of the sockeye salmon total run were 
made (Appendix G). In all cases the estimates were higher than the actual return. The estimates 
ranged from 5.9 million sockeye salmon on 5 July to over 8 million sockeye salmon on 19 July. 
The number of fish entering the district dropped dramatically after midJuly (Figure 3). This 
resulted in the test fish model to over-estimate the run because projections were based on a strong 
and slightly late return. Fortunately, this did not result in the direct over-harvest of salmon stocks 
as managers were aware of this atypical entry pattern in Bristol Bay. Therefore, estimates of 
abundance used in the decision process assumed an on-time run of 6.0 million fish (Ruesch, 
Alaska Department of Fish and Ganle, personal communication). If the return had indeed been 8 
million fish other indicators of run strength, such as the drift gill net harvest, would have indicated 
this level of return and managers would have responded accordingly. 

The 1996 season again points out the inherent flaw in the offshore test fish project. The curve 
fitting procedure tends to favor late returns and therefore over-estimate the return early in the 
season. However, with experienced personnel, other indicators of run strength, and knowledge of 
this bias managers have adjusted by factoring this imprecision into their thinking. While not as 
precise as managers would like, the program does provide valuable data for decision making. 
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Table 1. Summary o f  sockeye salmon f i sh ing  e f f o r t ,  d a i l y  and 
cumulat ive catch. and d a i l y  and cumulative CPUE. 
Upper Cook I n l e t  o f f shore  t e s t  f i s h  p ro j ec t .  1996. 

Mean Catch CPUE 
Number F ish ing  Mean 

o  f Time Length 
Date S ta t ions  (min) D a i l y  Cumul. Da i l y  Cumul. (mm) 



Table 2. Estimated sockeye salmon catch by date and s t a t i o n .  
Upper Cook I n l e t  offshore t e s t  f i s h  p r o j e c t .  1996. 

Sta t ion  Number 

Date 4 5 6 6 . 5  7 8 Tota l  

Tota l  359 541 623 469 431 5  8 2481 

% 14.5  21.8 25.1 18.9 17.4 2 .3  100.0 

F i l e :  o t f 9 6 t i  .doc 



Table 3.  Estimated sockeye salmon CPUE by date and s t a t i o n .  
Upper Cook I n l e t  o f fshore t e s t  f i s h  p r o j e c t .  1996. 

Sta t ion  Number 

Date 4 5 6 6 .5  7 8 Tota l  

Tota l  258.7 384.9 417.6 296.8 319.2 45.9 1723.2 

% 15 .0  22.3 24.2 17.2 18.5 2.7 100 .0  

F i l e :  o t f 9 6 t l  .doc 



Table 4. Mean date of the sockeye salmon run across Anchor Point 
transect, Upper Cook Inlet offshore test fish project, 
1979-1995. 

Mean Dated 

Year Coded Calendar 

July 11 
July 15 
July 06 
July 17 
July 15 
July 11 
July 15 
July 16 
July 18 
July 13 
July 14 
July 18 
July 17 
July 17 
July 14 
July 19 
July 15 
July 13 

July 15 



Table 5. The 1996 Upper Cook Inlet commercial salmon harvest. 

Culurnative Culumative 
Dav Harvest Harvest Percent 

File: otf96t5.xls 
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Figure 1. Location of fishing districts and offshore test fish transect in 
Cook Inlet, Alaska, 1996. 
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Appendix A l .  Summary o f  p ink  salmon f i s h i n g  e f f o r t .  
d a i l y  and cumulat ive catch, and d a i l y  and 
cumulat ive CPUE. Upper Cook I n l e t  o f fshore 
t e s t  f i s h  p r o j e c t .  1996. 

Mean Catch CPUE 
Number F ish ing  

o  f T i  me 
Date S ta t ions  (min) D a i l y  Cumul. Da i l y  Cumul. 

F i l e :  o t f96al .doc 



Appendix A2. Estimated pink salmon catch by date and 
s t a t i o n ,  Upper Cook I n l e t  o f f shore  t e s t  f i s h  
p r o j e c t .  1996. 

S ta t i on  Number 

Date 4 5 6 6.5 7 8 Tota l  

Tota l  15 18 34 18 3 1 3 119 

F i l e :  o t f96a l .doc  



Appendix A3. Est imated p ink  salmon CPUE by da te  and s t a t i o n .  
Upper Cook I n l e t  of fshore t e s t  f i s h  p r o j e c t ,  1996. 

S t a t i o n  Number 

Date 4 5 6 6 . 5  7 8 To ta l  

To ta l  12.2 13.6 22.8 11.9  21.5 2 .3  84.3  

% 14.5 1 6 . 1  27 .1  14.1  25.5  2 .7  100.0 

F i l e :  o t f96a l .doc  



Appendix B1. Summary of chum salmon fishing e f f o r t .  
da i ly  and cumulative catch.  and da i ly  and 
cumulative CPUE. Upper Cook In1 e t  offshore 
t e s t  f i sh  project .  1996. 

Mean Catch CPUE 
Number Fishing 

o f  T i  me 
Date Stat ions (min) Daily Cumul. Daily Cumul. 

F i l e :  otf96bl .doc 



Appendix 82. Estimated chum salmon catch by date and 
s t a t i o n .  Upper Cook I n l e t  o f fshore t e s t  f i s h  
p ro j ec t .  1996. 

S ta t ion  Number 

Date 4 5 6 6.5 7 8 Tota l  

Tota l  26 109 149 75 117 15 49 1 

% 5.3 22.2 30.3 15.3 23.8 3 .1  100.0 

F i  l e :  o t f 9 6 b l  .doc 



Appendix 83. Estimated chum salmon CPUE by date and s t a t i on .  
Upper Cook I n l e t  offshore t e s t  f i s h  p ro j ec t .  1996. 

Sta t i on  Number 

Date 4 5 6 6 .5  7 8 Total  

Tota l  19.7 50 .8  100.2 46.7 85.2 16.8 319.4 

% 6 . 2  15.9 31.4 14.6 26.7 5 . 3  100.0 

F i  l e :  otf96bl .doc 



Appendix C1. Summary o f  coho salmon f i s h i n g  e f f o r t .  
d a i l y  and cumulative catch. and d a i l y  and 
cumulat ive CPUE. Upper Cook I n l e t  o f f shore  
t e s t  f i s h  p ro j ec t .  1996. 

Mean Catch CPUE 
Number F ish ing  

o f T i  me 
Date Stat ions (min) Da i l y  Cumul. D a i l y  Cumul. 

F i l e :  o t f96c l .doc  



Appendix C2. Estimated coho salmon catch by date and 
s t a t i o n .  Upper Cook I n l e t  o f f shore  t e s t  f i s h  
p ro j ec t .  1996. 

Sta t ion  Number 

Date 4  5  6 6 . 5  7 8  Tota l  

Tota l  34 182 224 111 186 21 758 

% 4.5  24.0 29.6 14.6 24.5 2 .8  100.0 

F i l e :  o t f96c l .doc  



Appendix C3. Estimated coho salmon CPUE by date and s t a t i o n .  
Upper Cook I n l e t  offshore t e s t  f i s h  p ro j ec t .  1996. 

S ta t i on  Number 

Date 4 5  6  6.5 7 8 Tota l  

Tota l  26.9 128.6 148.5 75.0 138.2 16.5 533.8 

% 5 . 0  24.1 27.8 14.1 25.9 3 .1  100.0 

F i l e :  o t f96c l .doc  



Appendix D l .  Summary of chinook salmon f i s h i n g  e f f o r t .  
d a i l y  and cumulat ive catch,  and d a i l y  and 
cumulat ive CPUE. Upper Cook I n l e t  o f f shore  
t e s t  f i s h  p r o j e c t .  1996. 

Mean Catch CPUE 
Number F i  sh i  ng 

o  f T i  me 
D a t e  S ta t ions  (min) D a i l y  Cumul. Da i l y  Cumul. 

F i l e :  o t f96dl .doc 



Appendix 02. Estimated chinook salmon catch by date and 
s t a t i o n .  Upper Cook I n l e t  of fshore t e s t  f i s h  
p r o j e c t .  1996. 

S ta t i on  Number 

Date 4 5 6 6.5 7  8 Tota l  

Tota l  1 0 2 0 0 0 3 

% 33.3 0.0 66.7 0.0 0.0 0.0 100.0 

F i l e :  o t f96d l .doc  



Appendix D3. Est imated  chinook salmon CPUE by d a t e  and s t a t i o n .  
Upper Cook I n l e t  o f f s h o r e  t e s t  f i s h  p r o j e c t .  1996.  

S t a t i o n  Number 

Date  4 5  6  6 .5  7  8  Tota l  

To t a l  0 . 7  0 . 0  1 . 6  0 . 0  0 . 0  0 . 0  2 . 3  

% 2 8 . 8  0 . 0  7 1 . 2  0 . 0  0 . 0  0 . 0  100 .0  

F i l e :  o t f 9 6 d l . d o c  



Appendix E l .  Entry pattern of sockeye salmon into Upper Cook Inlet, Alaska, 
1996, estimated from daily CPUE measured at the latitude of Anchor Point 

Change in Change in 

Day Date Input Y Estimated Y Residual input Y estimated Y 



Appendix F.  Chemical and phys ica l  observat ions made i n  Upper Cook 
I n l e t .  Alaska dur ing t he  conduct o f  t he  1996 
o f f shore  t e s t  f i s h  p r o j e c t .  

A i r  Water Wind Water 
Temp. Temp. Vel . Wind Tide S a l i n i t y  Depth Secchi 

Date S ta t i on  ( c )  ( c )  (knots)  D i r A  Stage- ( pp t )  ( f )  (m) 



Appendix F.  (p  2 of 4) 

A i r  Water Wind Water 
Temp. Temp. Vel . W i  nd Tide Sal i n i  t y  Depth Secchi 

Date S t a t i o n  (c )  ( c )  (knots)  D i r A  Stage- (pp t )  ( f )  (m) 



Appendix F .  (p  3 o f  4) 

A i r  Water Wind Water 
Temp. Temp. Vel . Wind Tide S a l i n i t y  Depth Secchi 

Date Sta t ion  ( c )  (c )  (knots) D i r A  Stage- (ppt)  ( f )  (m) 

-cont i nued- 



Appendix F .  ( p  4 o f  4) 

A i r  Water Wind Water 
Temp. Temp. Vel.  WindTide S a l i n i t y  Depth Secchi 

Date S ta t i on  ( c )  ( c )  (knots) D i r A  Stage- (pp t )  ( f )  (m)  

* Wind d i r e c t i o n  code l=north.2=northeast ,3=east A=southeast.  
5=south .6=southwest, 7=west. 8=northwest 

- Tide stage code 1=hi gh .2=low. 3=ebb, 4=f lood 
F i l e :  o t f 96 f l . doc  



A p p e n d i x  G .  

l ~ o t a l  Run Estimate Based on Offshore Test Fishing Information 1 I 

Assume 15 July is mean 50% point of run across transect (On Time) 
Fit of 1996 data to 1979-1 995 data 

I I 
1996 cumulative cpue 1,049 through 15 July I 

I 

I I I 

You need to enter data only in cells with light gray shading. I 
You can sort the following list by MSS to rank estimates in order of best fit 

I 

I 
I 
I 

I 



Offshore Test Fishing Total Run Estimates for 1996 

Passage Rate (Total Run to DateiCumulative CPUE to Date) 
- 

2,860'~ased on 
Total cpue for season, if 15 July is 50% point: 

I 

Run Estimate Based on Average Timing (15 July 50% Point) 

2,097 

5,999,058 

Run Estimates Based on Model Results (Fit of Current Year to Past Years) 

1986 
1982 
1985 
1988 
1984 
1989 
1979 
1981 
1980 

- - 

15 July 

Late 2 days 
Late 2 days 
Late 4 days 
On Time 
On Time 
Late 2 days 
Late 3 days 
Early 1 day 

Year 
1987 
1991 
1994 
1995 

I 983 
1992 
1990 
1993 

- 

harvest 

! 

I 

0.00141 
0.00141 
0.00248 
0.00395 
0.00582 
0.00799 
0.00933 
0.03314 
0.03588 

MSS 
0.00039 
0.00041 
0.00056 
0,00064 
0.00069 
0.00080 
0.00080 
0.001 18 

2,183 
2,376 
2,073 
1,746 
1,480 
1,833 
1,358 
1,109 
1,140 

Estimated 
Total Run 
8,382,195 
7,519,044 
8,442,086 
6,007,507 

Estimated Total CPUE 

2,130 
2,316 
2,007 
1,681 
1,417 
1,743 
1,292 
1,035 
1,063 

Current 
2,931 
2,629 
2,952 
2,100 
2,184 
2,869 
3,529 
1,914 

53 
60 
66 
65 
62 
90 
66 
74 
77 

Previous Day 
2,911 
2,625 
2,910 
2,090 

Difference 
20 
4 
42 
10 

2,156 
2,934 
3,659 
1,874 

6,242,408 
6,794,808 
5,928,454 
4,994,201 
4,232,269 
5,242,057 
3,884,480 
3,171,484 
3,261,378 

Late 1 day 
Late 2 days 
On Time 
Early 2 days 
Early 4 days 
On Time 
Early 5 days 
Early 9 days 
Early 9 days 

28 16,247,499 
(65) 
(130) 
40 

8,205,955 
10,093,281 
5,473,754 



Total Run Estimate Based on Offshore Test Fishing Information I I 

Assume 15 July is mean 50% point of run across transect (On Time) 
Fit of 1996 data to 1979-1 995 data 

You need to enter data only in cells with light gray shading. I 
You can sort the following list by MSS to rank estimates in order of best fit 

I I I I I I 



Offshore Test Fishing Total Run Estimates for 1996 

Passage Rate (Total Run/Cumulative CPUE) 
Total c ~ u e  for season. if 15 Julv is 50% ~o in t :  

Run Estimate Based on Averaae Timina (15 Julv 50% Point) 

Based on 

Run Remaining 

2.097 

6.328.501 

19 July 3,017 

I 

Run Estimates Based on Model Results (Fit of Current Year to Past Years) 

2,104,464 

1979 
1981 
1980 

harves 

I - -  

1,477 
1,263 
1,299 

0.01 089 
0.03831 
0.04008 

1,445 
1,219 
1,254 

32 
44 
45 

4,456,359 
3,810,685 
3,919,303 

Early 5 days 
Early 9 days 
Early 9 days 

232,322 
(413,352) 
(304,734) 



l ~ o t a l  Run Estimate Based on Offshore Test Fishing Information 

Assume 15 July is mean 50% point of run across transect (On Time) 
I Fit of 1996 data to 1979-1 995 data 

I 
I 

! I 

i 
I 

You can sort the following list by MSS to rank estimates in order of best fit 

I 
I 

You need to enter data onlv in cells with liaht arav shadinq. I 

I I 

I 

I 



Offshore Test Fishing Total Run Estimates for 1996 

I I I 

Passage Rate (Total Run/Cumulative CPUE) 
Total c ~ u e  for season. if 15 July is 50% ~ o i n t :  

1995 ( 0.00104( 1,9971 2,022 ( (26) (6,363,031 Ion  Time 1 1,594,741 ( I 

2.097 

6,684,513 Run Estimate Based on Average Timing (15 July 50% Point) 
Run Remaining 

1986 
1982 
1991 
1985 
1992 
1988 

3,187 

1,916,223 

1990 I 0.004181 2.8231 2.9471 (124118.998.184 I Late 3 davs I 4.229.894 I I 

0.00126 
0.00128 
0.001 30 
0.00212 
0.00321 
0.00365 

Based on 

2,177 
2,362 
2,414 
2,125 
2,446 
1,844 

22 July harvest 

2,195 
2,385 
2,466 
2,133 
2,523 
1,840 

(1 8) 
(23) 
(52) 
(8) 

(78) 
4 

6,938,426 
7,526,696 
7,693,626 
6,771,432 
7,793,663 
5,875,053 

Late 1 day 
Late 2 days 
Late 2 days 
On Time 
Late 2 days 
Early 2 days 

2,170,136 
2,758,406 
2,925,336 
2,003,143 
3,025,373 
1,106,763 



Total Run Estimate Based on Offshore Test Fishing Information 

Assume 15 July is mean 50% point of run across transect (On Time) 
Fit of 1996 data to 1979-1 995 data 

You need to enter data only in cells with light gray shading. I 1 I I 

1996 cumulative cpue 1,723 through 29-Jul 
I 

You can sort the following list by MSS to rank estimates in order of best fit I 



Offshore Test Fishina Total Run Estimates for 1996 1 

I I I I I I I I 

Run Estimates Based on Model Results (Fit of Current Year to Past Years) 1 I I 

I 1 I I 

Passage Rate (Total Run to DateICumulative CPUE to Date) 

I I I 

Run Estimate Based on Average Timing (15 July 50% Point) 

3,075 
Total cpue for season, if 15 July is 50% point: 2,098 

6,452,268 

1982 
1988 
1994 
1991 
1987 
1989 
1984 
1992 
1979 
1990 
1980 
1981 

Based on 

I 
I 

, 
29-Jull harvest 

1 
I 

0.0020 
0.00230 
0.00269 
0.00404 
0.00414 
0.00466 
0.00547 
0.00553 
0.00736 
0.01 01 4 
0.01 148 
0.03664 
0.0370, 

2,039 
2, 183 
1,849 
2,424 
2,135 
2,335 
2,011 
1,688 
2,094 
1,629 
2,260 
1,538 
1,507, 

2,139 
2,406 
1,834 
2,897 
2,521 
2,829 
1,972 
1,582 
2,611 
1,477 
3,087 
1,299 
1,263, 

(100) 
(223) 

15 
(473) 
(386) 
(494) 

39 
106 

(51 7) 
152 

(827) 
239 
244 

6,270,817 
6,713,680 
5,686,484 
7,454,861 
6,566,059 
7,181 ,I 47 
6,184,705 
5,191,339 
6,439,966 
5,009,888 
6,950,489 
4,730,023 
,4,634,684 

On Time 
Late 2 days 
Early 2 days 
Late 4 days 
Late 2 days 
Late 2 days 
On Time 
Early 4 days 
Late 2 days 
Early 5 days 
Late 3 days 
Early 9 days 

,Early 9 days 

I 

1 
I 

I 
1 

1 
I 

I 

I 
I 






